3,4-Methylenedioxymethamphetamine increases pro-interleukin-1beta production and caspase-1 protease activity in frontal cortex, but not in hypothalamus, of Dark Agouti rats: role of interleukin-1beta in neurotoxicity.
3,4-Methylenedioxymethamphetamine (ecstasy) increases mature interleukin-1beta production in rat brain shortly after injection. This effect is a consequence of the 3,4-methylenedioxymethamphetamine-induced hyperthermia and is reduced when rats are maintained at low ambient room temperature. Since interleukin-1beta is generated as an inactive 31-kDa precursor protein and processed into mature form by caspase-1, we have now examined the effect of 3,4-methylenedioxymethamphetamine on pro-interleukin-1beta production and caspase-1-like protease activity in the hypothalamus and frontal cortex of Dark Agouti rats. 3,4-Methylenedioxymethamphetamine increased the immunoreactivity of pro-interleukin-1beta in frontal cortex, not in hypothalamus, 3 h and 6 h after administration. Caspase-1-like protease activity was increased in frontal cortex 3 h after 3,4-methylenedioxymethamphetamine injection compared with saline-treated animals. 3,4-Methylenedioxymethamphetamine did not modify the expression of pro-caspase-1 but increased the immunoreactivity for the caspase-1 active cleavage product (p20) in frontal cortex 3 h after dosing. No change on caspase-1-like protease activity was observed in hypothalamus. The basal immunoreactivity of pro-interleukin-1beta and caspase-1-like protease activity was higher in the hypothalamus than in frontal cortex of control (saline-treated) animals. These data indicate that 3,4-methylenedioxymethamphetamine alters, in a region-specific manner, the mechanisms which regulate interleukin-1beta production in the brain of Dark Agouti rats and suggest that the release of interleukin-1beta in hypothalamus may be regulated independently of caspase-1 activation. Administration (i.c.v.) of interleukin-1beta enhanced the 3,4-methylenedioxymethamphetamine-induced long-term loss of brain 5-HT parameters and immediate hyperthermia. Neither of these effects was observed when interleukin-1beta was given into hippocampus. These results indicate that exogenous interleukin-1beta potentiates 3,4-methylenedioxymethamphetamine neurotoxicity as a consequence of its effect on body temperature and suggest that the 3,4-methylenedioxymethamphetamine-induced rise in interleukin-1beta levels could in turn contribute to the maintenance of 3,4-methylenedioxymethamphetamine-induced hyperthermia and subsequent neurotoxicity.